Endothelin-1 induces pulmonary but not aortic smooth muscle cell migration by activating ERK1/2 MAP kinase.
Endothelin 1 (ET-1) is an endogenous peptide that promotes vasoconstriction, endothelial and smooth muscle cell (SMC) proliferation, and fibrosis. ET-1 receptor antagonists are an important treatment strategy for pulmonary arterial hypertension, but less effective in systemic vascular disease. This observation suggests a special role for ET-1 in the pulmonary circulation. We hypothesized that ET-1 contributes to the pathogenesis of pulmonary arterial hypertension, in part, by promoting pulmonary vascular SMC migration. ET-1 treatment promoted migration in 3 distinct types of cultured pulmonary SMC. Pulmonary SMC migration was blocked by an ETA receptor selective agonist and a combined ETA-ETB antagonist, but not by a selective ETB antagonist. In contrast to the effect on pulmonary SMCs, ET-1 had no effect on migration of aortic SMCs. Flow cytometry showed that the ETA receptor was expressed at comparable levels on pulmonary and aortic SMCs, excluding receptor density as an explanation for the divergent effect. ET-1-induced pulmonary SMC migration was blocked by the structurally distinct MEK inhibitors PD98059 and U0126, consistent with a role for ERK1/2 MAP kinase. By Western blot in cultured cells and immunohistochemistry in ex vivo vessels, ET-1 stimulated phosphorylation of ERK1/2 as efficaciously as platelet-derived growth factor in pulmonary, but not aortic, SMCs. In conclusion, ET-1 induces SMC migration, with the ETA receptor tightly coupled to ERK1/2 phosphorylation only in the pulmonary circulation. This finding may help explain the striking difference in the efficacy of endothelin receptor blockers for pulmonary hypertension as compared to that for systemic cardiovascular disease.